Résumé. 2014 
Since the first GaAs integrated circuit (IC) was reported in 1974 [1] , GaAs IC technology has progressed remarkably because of performances which show potential. Strong demand for a good IC device yield has accelerated the study on the characterization of semi-insulating GaAs crystals used as a substrate for direct ion-implantation. The [2, 3] , (ii) residual C concentration [4] , (iii) local EL2 concentration [5] , and (iv) local lattice strain caused by the deviation from stoichiometry [6] . A contrary result has also been reported, in that no dislocation effect on Vth scattering was demonstrated [7] . Most [8] . An X-ray quasi-forbidden reflection experiment [9] showed a « W » shape of intensity reflected from the As lattice plane. This result strongly suggests that the higher the dislocation density, the higher the concentration of As interstitials or Ga vacancies. Leakage current IL intensity distributes an inverse « W », i.e., « M » shape [10] . The measure of IL is believed to be closely correlated to deep vacant traps [11] . The concentration of the neutral deep donor defect EL2 measured by infrared absorption exhibits a « W » shape across a wafer [12] . Photoluminescence [15] .
It has been well recognized that the native defect EL2 concentration increases by 4 ~ 5 x 1015 cm-3 at lineage and network boundaries [12] . A very suggestive relation between Vth and the local EL2 concentration was reported by Dobrilla et al. [5] (1) is considered. Since Si is amphoteric in the GaAs host lattice, Si on Ga site (SiGa ) becomes donor, while Si on As site (SiAs ) becomes acceptor. (6) where ni is intrinsic carrier concentration. Equation (6) [29] reported in detail, for the first time, the effect of post-growth annealing on improving the electrical uniformity of dislocated materials. The author [30, 31] has independently investigated the effect of the post-growth annealing on Vth uniformity, and has found it to be quite effective. The post-growth annealing is, in turn, very useful in investigating defect behavior. Figure 9 is the first evidence of the effect of postgrowth annealing on Vth scattering in the light of the dislocation proximity. The figure 9 .
From equations (4) and (5), we obtain the following correlation :
Then, we compare the increase in EL2 concentration caused by annealing with sheet carrier concentration for each annealed, dislocation-free crystal followed by Si implantation, as shown in figure 11 [33] . As figure 12(b) is the first proof of defect agglomeration caused by annealing in essentially dislocation-free regions. The other significant change after annealing is that the etched feature at the dislocation lines becomes stronger than that for the non-treated ones.
This strongly suggests that precipitation of As-related insulars was enhanced by the annealing.
To confirm the agglomeration of defects or precipitates, infrared light scattering tomography was carried out. In figure 13 , (a) is a scattered light intensity variation on line A-A' for the non-treated sample. Cellular network boundaries exhibit strong scattered intensity caused by precipitates decorated on dislocation lines. While the annealed sample shows much stronger scattered intensity at the dislocated boundaries, as shown in (b). This coincides fairly well with the etched feature at the dislocation lines shown in figure 12(b) . Moreover, we should take note of background intensity. It can be seen that background intensity in essentially figure 14 , based on the model described in figure 8 . Fig. 14 Here, we discuss the evolution of As-related defects during crystal growth and/or post-growth annealing cycles from the basis of the classical understandings of GaAs-As pseudo-binary phase diagram as illustrated in figure 16 [35] . Although several phase diagrams for the existence region of GaAs, where the GaAs solid-solution region is retrograde in both Ga-rich and As-rich sides, have been reported [36] , a simplified diagram [37] Although the post-growth annealing provides the improvement of Vth uniformity, it is still inferior to that of dislocation-free materials. Thus, further studies on defect behavior should be considered for the generation mechanism during crystal growth cycles, as well as its origin. Insight into the mechanism by which EL2 increases seems to be necessary to understand the effect of the annealing and the evolution mechanism of EL2.
